However, sugar alcohols are underestimated under conventionally used analytical conditions, 28 in particular if using the popular van Handel method. This may lead to misinterpretations of 29 sugar implications in biological systems. We determined the anthrone reaction with various 30 sugar alcohols and non-alcohols individually under standard conditions (Van Handel 1985) . 31
Introduction 51 52
The need for appropriate quantification of metabolites and energy content of insects is 53 recently growing vigorously due to the emerging field of Insects as Food and Feed (Van Huis  54 and Tomberlin 2017). Examples range from the need to maximize proteins contents and 55 energy levels. Also, the need to have standardized product of constant composition is a 56 challenge of this new market. Other fields of scientific investigations requiring nutrient and 57 energy budgets are behavioural ecology questions, multitrophic interactions and conservation 58 biology in the prospect of climate change. Because insects can trade one source of energy for 59
another one only (see Casas et al. 2015 ), complete energy budgets are needed. A 60 comprehensive if complex framework has been recently proposed, based on dynamic energy 61 budgets (DEB, see Llandres et al. 2015) . In this context, quantifying carbohydrates is key, as 62 it is both a large source of energy and also because it comes and is stored in different forms. 63 64
Since its introduction for the determination of carbohydrates (Dreywood 1946 The aim of this study was to characterize the anthrone reaction with sugar alcohols and 182 other sugars and then to determine how sugar alcohols affect the colorimetric quantification 183 of total carbohydrates in biological samples. Our results clearly show that calibration curves 184 differ between sugars ( Figure 1A ). At the same concentration, all sugars do not have the same 185 absorbance. Indeed, reaction between anthrone reagent and sugar alcohols results in lower 186 colour intensity than for other sugars, as well as higher limit of detection (less than 2 µg/µL 187 for non-alcohols vs. 7.5-20 µg/µL for alcohols). This observation suggests that anthrone 188 reaction is affected by carbohydrate structure, and might be the source of some of the 189 problems highlighted by Le and Stuckey (2016) . Indeed, it could be due to the steric 190 hindrance of sugar alcohols. The specific conformation of sugar alcohols could disturb the 191 reagent access to some functional groups and so decrease the colorimetric reaction with 192 anthrone. 193 194
As a consequence, we stress that the concentration of sugar alcohols has a high impact 195 on the accuracy of the total sugar content quantification (about 80 % in the case of single 196 sugar, Table 1 ). Indeed, the sugar alcohols concentration in a mixture profoundly influences 197 the intensity of the developed colour ( Figure 1B) , and can lead to an underestimation of the 198 sugar pool up to about 50 % in the case of two of our sugar mixtures (Table 1) 50.62 ± 16.59 µg/mg DW on yellow leaves (real concentrations). The sugar pool was thus 217 underestimated by 43 % on green leaves, and 14 % on yellow leaves. Such a difference in the 218 estimation of sugar concentrations in green leaves could impact the conclusion drawn from 219 this study, as sugar concentrations dropped only 28 % during senescing process in the first 220 estimation, compared to a drop of 52 % between green and yellow leaves using an appropriate 221 calibration curve. Worst estimates can be expected with increasing proportion of sugar 222 alcohols in the sample. These changes reported in leaves could impact sugar alcohol 223 composition of herbivores feeding on these different tissues. 224 225
As conclusion, we suggest that metabolic studies must be cautious in their 226 interpretation of physiological data collected with such colorimetric techniques. This is 227 particularly true in biological systems or in specific conditions where sugar alcohols are 228 expected to be involved and we described above a wide range of situations where this 229
happens 
